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The Science Case calls for a

A ULTRAFAST
A HIGH BRIGHTNESS
A SOFT X-RAY
A HIGH REP-RATE

Light Source
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Baseline SpeCifiCation (Science Case,

High intensity (up to 10'? photons/pulse)

Coverage from THz to ~ 1 keV in the fundamental (with
harmonics to ~ 5 keV)

~ 1 kHz repetition rate with even pulse spacing
Capable of smooth tuning across most of the spectral range
Pulse durations down to ~ 20 fs

Two-colour capability for pump-probe experiments e.g. THz-IR
pump, FEL probe

High degree of transverse coherence
High degree of longitudinal coherence

Synchronised to short pulse lasers
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Meeting the Baseline Specification

A Free-Electron Lasers to cover the range 50 eV to 1 keV :
FEL1: 50-300eV FEL2: 250-850eV FEL3: 430- 1000 eV
- independently tuneable through undulator gap variation

- fully variable polarization using APPLE-II undulators

- laser seeded in order to provide longitudinal coherence, in 20 fs
pulses

- harmonics up to 5 keV available

A Conventional laser sources + HHG for 60 meV (20 nm)
I 50 eV

A IR/THz sources, e- beam generated and synchronised to the
FELs, from 207 500 mm



NEy Main Accelerator/FEL Design Choices

1. Regularly spaced pulses with a minimum repetition rate of 1 kHz
demands superconducting accelerator technology.

2. Therequired maximum photon energy and tuning range of
FEL3, together with the requirement for variable polarization, and
given the assumed undulator magnet characteristics, determines
the machine energy:

- Minimum energy for reasonable FEL saturation length = 2.25 GeV
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FEL Scheme
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- common electron energy for all 3 FELs, allows simultaneous
operation

- seeded operation for longitudinally coherent output
- HHG seeding with realistic laser parameters, up to 100 eV

- harmonic cascade FEL scheme to reach up to 1 keV in the
fundamental
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